Oxidative stress and a murine superoxide dismutase-1 mutation promoting amyotrophic lateral sclerosis alter neurosecretion in the hypothalamo-neurohypophyseal axis.
In this study, we examined the effects of oxidative stress on a nitric oxide (NO)-regulated neuroendocrine function, the release of arginine vasopressin (AVP) by the hypothalamo-neurohypophyseal axis. Treatment of mouse-isolated hypothalami and neurointermediate lobes (NIL) with H2O2 increased AVP release. This effect was inhibited by copper-zinc superoxide dismutase-1 (SOD1) analogs. By measuring cGMP accumulation as an indicator of biologically active NO, we found that H2O2 treatment decreased cGMP formation in both hypothalami and NIL. We have previously shown that NO inhibits AVP release by a cGMP-independent mechanism. Given that H2O2 stimulated AVP release, while it reduced cGMP production, our findings strongly suggest that oxidative damage affects neurosecretion by reducing NO availability. To test whether such a mechanism may operate under pathological conditions with pronounced oxidative stress, we compared neurosecretion in wild-type and transgenic mice carrying a mutated form of SOD1 associated with human familial amyotrophic lateral sclerosis. Reminiscent of the data obtained from H2O2-treated tissues, hypothalami and NIL from SOD1 mutants displayed decreased cGMP accumulation and increased AVP release, compared with tissues from wild-type littermates. Since neuronal NO synthase expression was not modified, we conclude that the perturbed free radical metabolism associated with the SOD1 mutation is likely to trap NO, and thereby alter neurosecretion, a mechanism that can be exacerbated in specific physiopathological conditions.